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OAK RIDGE NATIONAL LABORATORY

DIVISION OF
CARBIDE AND CARBON CHEMICALS CORPORATION

=4

POST OFFICE BOX P ? 7
OAK RIDGE, TENNESSEE - R L -

~d 4

August 19, 1948

U.. S. Atomic Energy Commission
Oak Ridge Laboratory Division
Post Office Box E

Oak Ridge, Tennessee Subject: Osk Ridge National Loboratory
- i d Tlaste Di 1
Attention: Mr. F, H, Belcher Liouid “aste Disposa

Reference: Your letter of August 5, 1948,
Gentlemen:

Attached is a report on the present ligquid waste disposal system
at Oak Ridge National Laboratory as requested in the reference lstter.
This report was prepared by the supervision of the Operations Division
with the cooperation of persomnel from the Health Physics Division. It
is our understanding that Mr. J. H., Hayner, Division of Engineering,
Washington, and the Atomic Energy Commission committee on waste disposal
will be at the Laboratory during the week of August 23, 1948,

Very ¢truly yours,

OAK RIDGE NATIONAL LABORATORY

7 .
- U\,
c. N, Rucker éc
Executive Director

(‘n(

5., C. B, Center

6. K. Z. Morgan

7« J. C, Stewart

v8, E. J. Witkowski

9. C. D. Cagle (LSS)

100 L& B. Emlet
11-12, C. N. Rucker

may resuly
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-la=- August 19, 1948

LIQUID WASTE DISPOSAL SYSTEM

at
Oak Ridge National Laboratory

SUMMARY

This report is divided into two main sections. The first is a general
review of the facilitles available for handling liquid waste solutions with
brief statements of mud and wotor contamination in White Oak Creek ond the
Clinch River. Thc second part includes a flow chart and a more detailed
description of the handling of ligquid waste solutions.

A, GENERAL

The liquid waste disposal system, commonly known as the Tank
Farm Area, is divided into three secctions, as follows:

1. The North Farm - consisting of two, 4400-gallon, and
two, 40,000-gallon-Gunite tankse

2. The South Farm - consisting of six, 170,000-gellon-
Gunite tenks; one, 1300-gallon-Gunite
tank connected to en 800-gallon,
stainless steel tanks

3. Settling Basin Ares - consisting of a large earthen-diked
pond of 1,600,000-gallon copacity and a
smallor, 32,000-gallon Retention Basin.
Two other nonds are provided for emergency
use only.

A1l of the Gunite tanks are of similar construction regardless
of size. The tanks are constructed of reinforced concrete, five
inches thick, with dome-shaped tops. The inside wall is painted
with a water-proofing compound. Approximately six feet of earth
is used as shielding on top of each of the tanks. The tanks are set
on a concrete saucer four feet larger in diameter then the tank.
The saucer is filled with crushed rock to the top of the side wall
of the tank and thus provides a French drain whici is piped to a
drywell., The drywells of all tanks drain to the Retemtion Pond in
the Settling Basin Area. The Retention basin is sampled at four-
hour intervals. Any increase in the nctivity dictates an investi-
gation of the individual drywells. To the best of our knowledge,
the tank walls are intact,.

The Settling Basin is a dredged pond about 200 feet square and
six feet deeps. The wnste waters erter the pond €through five, eight=
inch lines to a weir box which spans the north side of the ponds
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The water is discharged through a similiar weir to Vhite Oak Creeke
Between the inlet and exit weir boxes are a series of floating
surface boffles to insure effective mixing and to prevent algae
growth from drifting into the exit weir. The Retention Pond is &
dredged basin about twenty~five feet square and two feet doep. It
is used merely as a hold-up basin.

In goneral, three types of wastes are handled in the Tank Farm
Areat

1. Chemical waste solutions contzining varying amounts
of rodioactive salts and porticles. These woste
golutions originate in the Chemistry labs, the pro-
cessing plents, and the Pile Building. A flow of |
about 430,000 gallons a doy with an average activity
of approximately one hundred beta counts/hin/bc is
piped directly to the Settling Basin for disposel in
White Ock Creeks A smaller volime (7,000 gallons/day)
with activities in excess of 25,000 beta counts/hin/zc
is collected in the Gunite tanks and allowcd to decay
for thirty to sixty days before being disposed of
through the Settling Basin to Fhite Ok Creckes

2. Metal waste solutions containing uranium, plutonium,
and fission products are received at the rate of
5,300 gallons/month for storage in the Gunite tanks.
To conserve tank stornge space these solutions are
trenoted periodically with a fifty-percent caustic
solution to precipitate the Source and Fissionable
moteriols. The supernatant is then deconted to the
chemical waste system for disposal in Vhite Ogk Creck.
The precipitation treatment reduces the volume by a
factor of two. At the present time approximately
132,460 kg of uranium are stored in a volume of 540,000
gallons.

3, Miscellaneous waste solutions from other AEC installations
are received in drums and specially-designed, lead-shielded
pots. These solutions vary in composition, Some contain
Source and Fissionable materisls which are handled in the
metal waste system. Others are aqueous fission product
solutions vhich are hendled with the chemical wastes.
Occagionally solvent solutions are received in which
case the solvent is removed by steam distillation and
the activity is transferred to the tanks.

White Ook Creek is o small stream running along the south boundry
of the Settling Basin, Its flow varies from 0.7 cue fte to 24.5 cue
f4,/second, depending upon the rainfalls About two and a holf miles
below the Settlineg Basin is a dam to retard the flow and allow further
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settling of radioactive materials. The White Oak Creek empties into
the Clinch River about a half mile downstream from the dom.

The omount of activity discharged from the Settling Basin to the
White Oak Creek is limited to five curies/doy. This limit is con-
trolled by the flow rate and activity discharged from the Gunite
chemical waste tanks,

Mud samples taoken in the upper part of the lake formed by the dam
on White Oak Creok raonge from ninety to 25,000 counts/min/gm of mud.
The highest deteected in the mud of the Clinch River below the mouth
of the Fhite Oak Creek showed 116 counts/min/gm of mud, Water flowing
over the White Oak Creek dom averages ten counts/min/cc, while just
cbove the K~25 Plant side on the Clinch River the water measures
1.6 counts/min/ce,

B. OPERATION

1., Chemical Viaste Solutions:

The following facilities of the Tank Farm Area are used in
handling the chemical waste solutions:

Tonk Noﬂ Capacity Location
W-l 4,400-Gallon~Gunite North Farm
W2 4,400«~Gallon~-Gunite North Farm
W5 170,000-Gallon=-Gunite South Farm
V-6 170,000-Gallon=Gunite South Farm
W-11 1,300~Gallon=-Gunite South Farm
W-12 800-Gallon=-Stainless Steel South Farm
Settling Basin 1,600,000 Gallons Settling Basin Area
Retention Pond 32,000 Gallons Settling Basin Area.

For ease in handling the chemical wasté solutions are divided
into two groups:

ae Large volume (average of 430,000 gal/day) and low
activity wastes (average of 100 beta counts/min/cc)
originate from the floor drains, laboratory sinks,
canal overflow, and the operations in the Rolling
Mill and Fan House. These waste solutions are for
the most part piped directly to the Settling Basine.

b. Small volume (average of cbout’ 7,000 gal/day) and
high activity (in excess of 25,000 counts/min/cc)
wastes originate in the various processing build-
ings, fan seals, stack drzins, laboratory hot
sinks, or as shipments from other AEC installations,.
These wastes enter either the catch tanks (W-1 and




W~-2) or the diversion tank (W-12). The solutions
collected in the catch tanks (Wel and W-2) are
neutralized with sodium carbonate and sampleds

If the activity is less than 25,000 counts/min/ce,
the solution is disposed of to the Settling Basin.
If the activity is in excess of this 1limit, the
solution is collected in one of the hold=-up tanks
(#-5 or W-8)s The diversion tank (¥-12) is equipped
with an automatic steam jet which transfers the
waste solution to one of the hold=up tanks (W-5
or =6).

The collected solutions in the holdeup tanks

(V=5 ond T=6) are meintained alkaline by sodium
carbonate. Under present conditions all solu-
tions in the hold-up tanks are allowed to decay
for approximately one month before disposing

of to the Settling Basine The alkaline condition
of the solution in the hold-up tanks causes some
precipitation of the various activities while
additionel decontamination of the waste sclution
is realized, due to the carrier action of foreign
matter, as the supernatant is passed through the
Settling Basin,

2 Metal ¥aste Solutions:

The uranium and plutonium waste solutions originate in the
chemical processing buildings or the laboratories, while small
quantities are received from other AEC sites., These metal
bearing wastes are stored in the following tonks:

Tonk No. Capacity Location
W 3 40,000-Gallon~Gunite - For Al,Pu,U "astes North Farm
Tl 40,000-Gallon~Gunite) North Farm
Wy 170,000-Gallon-Gunite) Sonth Farm
V-8 170,000-~Gallon-Gunite)~ For Pu, U Tiastes South Farm
V-9 170,000-Gallon=Gunite) South Farm
7-10 170,000-Gollon~Gunite) South Farm,

Yihen the Tank Farm Area was designed in 1943, only three
yecrs' operation of the plutonium pilot plant was expected. The
continuing operation of the Laboratory and increased uses of
uranium indicated that the storage capacity of the metal waste
tanks would be exceeded by 1949, To reduce the volume of the
waste to be stored, the uranium and plutonium is precipitated
in the Gunite tanks by the cddition of fifty-percent caustic
soda solution. After a settling period, the supernatont liquor
containing about 0,005% U is deconted to the chemical waste
system and to Thite Oak Creek.
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3. Miscellaneous Waste Solutions:

The liquid waste solutions reeeived from other AEC installations
contain either Source and Fissionable material or radioactive scltse
They are disposed of by jetting from the shipping container into
the appropriate system in the Tank Farm Areas:

NOTE:

Development work is proceeding on a concentration process for the high
activity chemical waste solutions. It is expected that an evaporator will
goon be installed in the Tank Farm Area to treat about 7,000 gallons of
wnste/ﬁay to reduce the volume by a factor of twentys This concentrated
solution will then be stored rather than disposing of the activities through
the Settling Basin to Vhite Oak Croek.

.

The following reports give more detailed information about the disposal
of liquid waste solutions:

l. Increase in Mud Activity from T. Hi J. Burnett to ¥ H. Ray,
doted August 5, 1947, Scoret, (Discussion of factors-remedies).

2. Activity of Clinch and Emory Rivers (locations and values) from
T. H. J. Burnett to ™. H. Ray, dated August 11, 1947, Restricted.

3. Tater Activity Mensurements Near Y=-12 (methods and values) from
T. H. J. Burnett to Forrest Vestern, dated January 14, 1948,
Restricted, Central Files No, 48-1-173,

4, Activity Values in the Body of a TTildfowl (location and values in
tissues) from T. H. J. Burnett tc R, H, Firminhac, dated January 15,
1948, Restricted, Central Files No, 48-1-368,

S5« Measurement Method for "hite Oak Dam Discharge Volume (calibration
and interpretation) from T. H. J. Burnett to R, H, Firminhac, dated
December 1, 1947, Restricted, Central Files No, 47-12-116.

6+ Procliminary Report - Efficiency of Thite Oak Creck (decontamination
effected area-wise) from T. H., J. Burnett to R. H. Firminhaec, dated
Noverber 3, 1947, Restricted, Central Files No, 47-11-554,

7« ‘ater Activity Computations (calculations and variables) from T.H.J.
Burnett to E. J, Vitkowski, dated January 14, 1948, Restricted,
Central Files No, 48-1-175.
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